Antisense oligodeoxynucleotides decrease LGL1 mRNA and protein levels and inhibit branching morphogenesis in fetal rat lung.
We previously described the cloning of the late gestation lung 1 gene (LGL1), a novel glucocorticoid-inducible gene expressed in the mesenchyme of fetal lung. We report here evidence for a role of the LGL1 gene product (lgl1) in fetal rat lung airway branching morphogenesis, temporal and spatial localization of LGL1 mRNA and lgl1 protein in fetal rat lung, and a correction of the previously published LGL1 sequence. Both the mRNA and protein were detected during fetal lung development. LGL1 mRNA was detected from gestational Day 12 by reverse transcriptase-polymerase chain reaction, and from Day 13 by in situ hybridization. lgl1 protein was detected from Day 18 by Western analysis and from Day 16 by immunohistochemistry. The types of cells expressing LGL1 mRNA and lgl1 protein were assessed by immunohistochemical staining of adjacent serial tissue sections for markers of mesenchymal (vimentin) and smooth muscle (alpha-actin) cells. As gestation advanced, increasing amounts of mRNA and protein were expressed in these cells. In support of a role for lgl1 in airway branching morphogenesis, antisense (but neither sense nor scrambled) oligodeoxynucleotides directed against LGL1 inhibited airway branching in fetal rat lung buds in explant culture, in a dose- and time-dependent manner. The levels of lgl1 protein and LGL1 mRNA expression were decreased in those explants that had inhibited airway branching, compared with the uninhibited controls. Our findings suggest that lgl1 plays an important role in fetal airway branching morphogenesis.